This paper evaluates the ability of a two-country model of growth and cycles to explain the persistence properties of output and consumption across countries. Simulated output and consumption levels replicate the observed appearance of non-cointegration across countries. Simulated output growth rates, however, do not explain the observed positive serial correlation of output growth rates. The reallocation of resources in response to technology shocks generates a negative serial correlation for output growth rates.
Introduction
Observed international macroeconomic aggregates have both contemporaneous and persistence properties. This paper investigates the persistence properties of macroeconomic aggregates generated by a two-country real business cycle model with endogenous growth. The properties analyzed are the cointegration of output levels across countries, the cointegration of consumption levels across countries, and the serial correlation of output growth in each country.
In contrast, most international real business cycle (IRBC) studies have analyzed the contemporaneous properties of macroeconomic aggregates. Examples include Backus, Kehoe, and Kydland (1992) on the relative volatility of macroeconomic aggregates, Baxter and Crucini (1993) on the correlation between savings and investment, and Devereux, Gregory, and Smith (1992) on the cross-country correlation of consumption. However, evaluating the ability to explain only contemporaneous moments may lead researchers to incorrectly conclude that IRBC models explain international business cycles. For example, it may be possible to reproduce the observed cross-country output correlation using highly correlated technology shocks without necessarily generating business cycles that exhibit the observed persistence of output growth. It is thus important to assess whether IRBC models explain contemporaneous as well as persistence features of international macroeconomic aggregates.
The rst persistence property analyzed is the cointegration of output and consumption levels across countries. Neusser (1991) documents that output and consumption levels appear non-cointegrated across countries using a post-war sample. This absence of cointegration is used in Bernard and Durlauf (1995) to conclude that output does not converge among OECD economies, and in Canova and Ravn (1993) and Kollmann (1995) to argue that consumption risk is not perfectly pooled. Most IRBC studies, however, assume that output and consumption levels from di erent countries are either di erence-stationary 1 and cointegrated or trend-stationary. The discrepancy between observed and assumed behaviour sheds doubt on the usefulness of IRBC models. In such circumstances, using IRBC models to compute key international magnitudes may lead to important mismeasurements. For example, Backus, Kehoe, and Kydland (1992) and Cole and Obstfeld (1991) use an IRBC model to gauge the welfare gains from international risksharing, and nd that those are small. Van Wincoop (1996) , however, documents that the magnitude of these gains is sensitive to the assumed cointegration of consumption levels. The absence of cointegration yields much higher estimates for these welfare gains.
The second persistence property analyzed is the serial correlation of output growth in each country. Engle and Kozicki (1993) document that output growth rates are positively serially correlated, and that this feature is common across countries using a panel of G7 countries. It is doubtful, however, that IRBC models can explain this observed property. For example, Cogley and Nason (1995) show that closed-economy real business cycle (RBC) models fail to explain the observed serial correlation of output growth rates, because RBC models have weak endogenous propagation mechanisms via their internal structures. To replicate output growth dynamics, they conclude, RBC models must rely heavily on exogenous impulse dynamics.
The analysis is based on a two-country real business cycle model with endogenous growth and non-market sectors. The analysis uses an endogenous growth model for two reasons. First, endogenous growth models have been proposed as an explanation for the long-run behaviour of output and as a natural framework to analyze the convergence of output across countries. We thus provide a formal evaluation of endogenous growth models to explain the non-cointegration of international macroeconomic aggregates. Second, this framework naturally generates output levels that are di erence-stationary. This environment is therefore well suited to an analysis of the serial correlation of output growth. To circumvent the absence of internal propagation of RBC models highlighted by Cogley and Nason (1995) , we impose exogenous impulse dynamics via serially correlated technol-ogy shocks. Finally, we model sustained growth as an external bene t of the production process, as in Romer (1986) .
The model also includes a non-market sector in each country, as in Boileau (1996) and Canova and Ubide (1995) . The analysis uses a non-market goods model for two reasons. First, it is important to analyze the persistence properties of models that are consistent with contemporaneous moments. Boileau (1996) shows that adding non-market production explains the cross-country correlations of productivity, consumption, and output. Second, our non-market goods model nests the two-country single-good model. The paper thus o ers to evaluate two popular versions of IRBC models. 1 In this paper, we model nonmarket production as in Benhabib, Rogerson, and Wright (1991) .
To analyze the cointegration of output and consumption levels across countries, we use two non-cointegration tests, the augmented Engle-Granger (AEG) test and the maximal eigenvalue test, and one stationarity test, the KPSS test. We document that observed output and consumption levels appear non-cointegrated between Canada and the United States in a post-war sample. With the exception of consumption levels in the single-good version, we show that simulated output and consumption levels replicate the appearance of non-cointegration across countries, in spite of the common trend built in our theoretical model. The single-good version predicts that consumption is perfectly correlated across countries, and thus fails to replicate the appearance of non-cointegration of consumption levels.
To analyze the serial correlation of output growth in each country, we use the common serial correlation feature test of Engle and Kozicki (1993) and Vahid and Engle (1993) . We document that observed output growth rates from Canada and the United States share a positive serial correlation feature in a post-war sample. Simulated output growth rates, however, have a negative serial correlation feature. This negative serial correlation is attributable to international and intersectoral reallocations. The movement of productive resources to the highest return location in response to shocks generates output deviations that peak at impact and then decline. This pattern creates negatively serially correlated output growth rates.
The rest of the paper is organized as follows. Section 2 presents the two-country endogenous growth model with non-market goods, describes its calibration, and discusses how the model can be specialized to a single-good version. Section 3 presents the evaluation method and the simulation results. Section 4 concludes.
A Two-Country Model of Endogenous Growth

The Model
The analysis uses the two-country model developed in Boileau (1996) . Each country is inhabited by an in nitely-lived representative consumer. Each country produces the same set of goods: a market-oriented output and a non-market output, labelled m and n. The technologies to produce these goods are identical in both countries up to country-speci c shocks. Moreover, labour and installed physical capital are immobile across countries. The countries are labelled 1 and 2, and indexed by i.
Preferences in country i are represented by the following expected lifetime utility function, E 0
where U(C m ; C n ; L) = ! ln
, and where C m and C n are consumption of market and non-market goods, and L is leisure. Two technologies are used, one for market production and one for non-market production. 
where G(K n ; H n N n ; A n ) = A n K n (H n N n ) 1? , and where K n and H n N n denote the physical capital stocks and the e ective labour input of the non-market sector, and A n is a technology shock. Knowledge is sector-speci c. The market sector enjoys links with the rest of the world that are not shared by non-market sectors. Following Romer (1986) , knowledge in the market sector grows proportionally to the level of the physical capital stock used in that sector, as a by-product of the investment and production activities. The market sector knowledge index is equal to the average physical capital stock across rms and countries in that sector:
The non-market sector knowledge index is country-speci c and proportional to the physical capital stock used in that sector:
Technology shocks are given by
where j = m or n. The stochastic part is assumed to follow a rst order autoregressive process: 
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Investment is a market activity: the capital stock is built using market goods only. Non-market production is non-storable, and is not considered for investment. The aggregate physical capital stock evolves according to
where Q(K; I) = A i K I 1? , and K is the aggregate capital stock and I investment. International nancial markets o er a complete set of contingent claims that allows consumers in each country to insure their income against adverse realizations of technology shocks before they are known. Denote B i (S t+1 ) to be the net amount of period t+1 market goods that the consumer of country i purchases at period t for a price of P(S t+1 ; S t ) contingent on the economy being in state S t+1 next period.
Finally, markets must clear. The feasibility of the allocation of time between labour in the market sector, labour in the non-market sector, and leisure requires that
The feasibility of the allocation of capital between market and non-market activities is ensured by
Market clearing for the market sector is
Market clearing for the non-market sector is
Market clearing for the international nancial market is
Steady State and Calibration
The model is solved numerically using log-linear approximations of the rst-order conditions, with an approximation centered on the deterministic steady state of the model as in King, Plosser, and Rebelo (1987) . To use this method, the endogenous growth model must be restated to obtain a stationary steady state, and precise parameter values must be assumed. As in Boileau (1996) , the stationarity inducing transformation involves dividing growing variables by the world stock of knowledge, H t = P 2 i=1 ? H i mt + H i nt : z t = Z t =H t , for Z = Y , X, C m , C n , I, K m , K n , H m , H n , B. In equilibrium, the world stock of knowledge corresponds to the world capital stock: H t = K t = 
where the rm takes as given prices and externalities. The model is calibrated using quarterly data from Canada and the United States for the period 1957:1 to 1992:3. Appendix C presents data sources. For the remainder of this section, we rst describe the deterministic steady state of the model and then discuss the calibration for the non-market goods version and its specialization to the single-good version.
For our analysis, we only consider a symmetric equilibrium in which neither of the two countries has outstanding debt initially. This and the assumed structure of the international nancial market ensure a perfectly pooled symmetric equilibrium. Accordingly, the two countries are identical along the deterministic balanced growth path, and each owns half of the transformed world stock of capital: k i = k i m + k i n = 1=2. The deterministic balanced growth path is then found by solving:
(1 ? )A n k i Because of logarithmic preferences, the steady-state values of the gross risk-free rate, R f , and the gross growth rate of output, g, are related by g = R f . Siegel (1992) estimates the real U.S. long return to be 3.36 percent annually (0.84 percent quarterly) over the 1800 to 1990 period. The quarterly growth rates of output are 0.41 percent for the United States and 0.56 percent for Canada, an average of 0.49 percent. We set the gross growth rate and the gross risk-free rate to R f = 1:0084 and g = 1:0049, which implies a discount factor of = 0:997.
The production functions have been parameterized to follow the work of Benhabib, Rogerson, and Wright (1991) and Greenwood, Rogerson, and Wright (1993) . The benchmark calibration xes N m , N n , , and to values found in these studies: N m = 0:33, N n = 0:25 , = 0:36, and = 0:08. This implies preference parameters of = 0:44 and ! = 0:59.
With a depreciation rate of = 0:025 per quarter, the technology level parameter A m is set to ensure the equality between the real return and the marginal product of capital: A m = 0:19. The level parameter A n is set to reproduce the observed relative size of the non-market sector. Eisner (1988) provides evidence that non-market output represents 20 to 50 percent of measured gross national product. Following Benhabib, Rogerson, and Wright (1991), we set A n = 0:74 such that output of the non-market sector is 26 percent of market output.
The value of the adjustment costs parameter is chosen to restrict the volatility of investment. The relative volatility of investment to output is 2.64 in the United States and 2.35 in Canada, an average of 2.49. Using a value of = 0:03, the simulated relative volatility of investment is 2.49. This implies a value of A i = 0:90. Now, it remains to calibrate the matrices ? and that describes the stochastic structure of the model and to calibrate that describes the substitutability between market and non-market consumption. In international studies, such as Backus, Kehoe, and Kydland (1992) , the matrices ? and are set to reproduce the stochastic structure of observed Solow residuals. This method is di cult to implement here, because productivity in the non-market sector is di cult to assess and technology shocks in a model with productive externalities do not coincide with standard notions of Solow residuals. Also, assumptions on the within-country correlation of sectoral shocks and on the elasticity of substitution between market and non-market consumption must be made jointly, because the importance of the non-market sector depends on the opportunities for substitution between market and non-market activities.
An extension of Benhabib, Rogerson, and Wright (1991) is used to calibrate ?, , and . They assume that market and non-market sectors are subject to shocks of similar amplitudes. Shocks are represented by jt+1 = j jt + jt+1 ; where j = m or n and jt+1 is iid normal with standard deviation j . The autocorrelation coe cients are set to m = n = 0:95 and the standard deviations to m = n = 0:007. The correlation between innovations to the two sectors is = corr( m ; n ) = 0:67 and the elasticity of substitution between market and non-market consumption is 1=(1 ? ) = 5.
We adopt these values with the following changes. First, the empirical evidence reported in McGrattan, Rogerson, and Wright (1993) suggests that the correlation between market and non-market shocks is much lower than 0.67 and could be 0. We set to the lower bound of the range considered in Benhabib, Rogerson, and Wright (1991): = 0:5. Second, formal estimations in Benhabib, Rogerson, and Wright (1991) and McGrattan, Rogerson, and Wright (1993) obtain values of = 0:6 and = 0:4. We set = 0:5, the average of these estimates.
The cross-country elements of ? and are set as follows. The cross-country correlations of shocks to the market sector is set to ensure a large cross-country correlation of output. In the non-market goods version, the productive externalities generated are sucient to achieve a large cross-country output correlation: the simulated output correlation is 0.42 and the observed output correlation is 0.52. For this reason, this version of the model sets corr( 1 m ; 2 m ) = 0. Finally, the cross-country o -diagonal elements of ? and are set to 0.
The single-good version of the model is akin to Baxter and Crucini (1993) . It is obtained when market and non-market consumption are separable, and when productive factors are entirely allocated to market production. This corresponds to = = N n = A n = 0. 2 The single-good version generates investment series that are more volatile and output series that are less correlated across countries. The adjustment costs parameter and the cross-country correlation of market shocks must be increased to obtain realistic moments. Using values of = 0:12 and corr( 1 m ; 2 m ) = 0:65, the volatility of investment is 2.53 and the cross-country output correlation is 0.49. These settings imply =1, !=0.34, and A i =0.66.
Simulation Results
The objective of this study is to evaluate the ability of our IRBC model to explain the persistence properties of per capita output and per capita consumption. This evaluation is performed by comparing observed and simulated moments for various measures of persistence. In what follows, observed moments for Canada and the United States are constructed from a post-war sample of 143 quarters covering 1957:1 to 1992:3. Unless otherwise indicated, simulated moments are constructed by averaging 1000 simulations of 143 quarters.
Results presented in Boileau (1996) suggests that the non-market goods version of the model replicates the observed contemporaneous properties well. These properties are that the relative volatility of consumption to output is close to unity, the cross-country correlation of consumption is lower than that of output, and net exports are countercyclical. The non-market goods version generates these properties because non-market production does not appear in national accounts and, thus, non-market shocks act as taste shocks to limit the appearance of consumption risk sharing. The single-good version, however, produces a low consumption volatility and a large cross-country consumption correlation, because consumers use international nancial markets to achieve perfect risk sharing and smooth consumption.
Cointegration
The cointegration of output and consumption levels across countries is analyzed in Table  1 . To perform the analysis, two non-cointegration tests, the augmented Engle-Granger (AEG) test and the maximal eigenvalue test, and one stationarity test, the KPSS test are used. Appendix A discusses these tests. Figure 1 shows the responses of Z yt and Z ct to a positive technology shock to market production in country 1. In the single-good version, the shock raises (expected) returns in country 1, and engineers an international reallocation of resources toward production in country 1 and away from production in country 2. 3 This reallocation closely follows the autoregressive path of the shock. Accordingly, Z yt peaks at impact and slowly decays. Consumption levels are equalized in this version, such that Z ct does not respond to the shock. In the non-market goods model, the technology shock engineers both an international and intersectoral reallocation toward market production in country 1. Accordingly, both Z yt and Z ct peak at impact and gradually decay.
FIGURE 1 ABOUT HERE The model thus predicts that output levels and consumption levels are cointegrated across countries. With the exception of consumption in the single-good model, the model also predicts that the di erence between output levels and between consumption levels across countries lasts for a long time, perhaps long enough to give the appearance of noncointegration. In the following analysis, tests are performed on the non-market goods version only, because consumption levels are equalized in the single-good version and this precludes the use of the di erent tests.
The rst two tests are used to assess whether consumption and output levels are noncointegrated across countries. 4 For observed series from Canada and the United States, Table 1 presents the statistics for the AEG test (critical value is -3.50 at a 10 percent size) and for the maximal eigenvalue test (critical value is 12.78 at a 10 percent size). These statistics do not reject the null hypothesis of non-cointegration for consumption levels and for output levels across countries.
For simulated series, Table 1 presents a p-value which is computed as the proportion of simulated samples that replicates the observed property at di erent sample size. 5 More speci cally, it is the proportion of samples for which the statistic fails to reject the null hypothesis of non-cointegration at a 10 percent size. The p-values shown in the Table suggest that the model generates a large proportion of samples for which output and consumption levels appear non-cointegrated across countries. At a sample size of 143 quarters, the AEG test fails to reject the null hypothesis of non-cointegration in 94 percent of all simulated samples for output levels across countries and in 86 percent of simulated samples for consumption levels. Results for the maximal eigenvalue test are similar. It fails to reject non-cointegration in 92 percent of simulated samples for output levels and in 82 percent of simulated samples for consumption levels.
The failure to reject the false null of non-cointegration arises from de cient power for both tests. For these tests, power is an increasing function of sample span. 6 Table 3 presents a summary analysis of increasing the sample length T to obtain a longer span. Results suggest that it takes a sample span of 125 years (500 quarters) to consistently reject the null hypothesis of non-cointegration of consumption levels across countries. As for output levels across countries, they still appear non-cointegrated in more than half of all simulated samples of that span.
Finally, the KPSS test examines a di erent null hypothesis. It assesses whether a particular time series is stationary. As we have argued previously, Z yt and Z ct are theoretically stationary processes. It is possible to use the KPSS test to formally assess whether this is the case. For observed series, Table 1 presents the test statistic for the KPSS test (critical value is 0.349 at a 10 percent size). These statistics reject the null hypothesis of stationarity for both Z yt and Z ct . For simulated series, Table 2 presents pvalues computed as the proportion of samples for which the null hypothesis of stationarity is rejected at a 10 percent size. These p-values suggest that the model generates a large proportion of samples for which Z yt and Z ct appear non-stationary. At 143 quarters, the true null hypothesis of stationarity is rejected in 47 percent of simulated samples for Z yt and in 43 percent of simulated samples for Z ct . As the sample size increases, the null hypothesis of stationarity is still widely rejected. In fact, Kwiatkowski et al. (1992) note that the KPSS test su ers from considerable size distortions when time series are highly serially correlated. This over-rejection is thus consistent with the serial correlation present in the response of Z yt and Z ct depicted in Figure 1 .
These results suggest that simulated series from IRBC models reproduce the appearance of non-cointegration for consumption and output levels across countries, even though these series are theoretically cointegrated.
Serial Correlation
The serial correlations of observed and simulated output growth series are presented in Table 2 . The serial correlation for output growth across countries is investigated using the common serial correlation feature test developed by Engle and Kozicki (1993) and Vahid and Engle (1993) . It explicitly tests whether the model contains the necessary mechanisms to propagate business cycles across time and countries. Appendix B gives a complete description of the testing procedure.
TABLE 2 ABOUT HERE
A serial correlation feature is common when a linear combination of serially correlated data series is an innovation. The common serial correlation feature test consists of two steps. The rst step con rms that the individual series for each country are serially correlated, and the second con rms that the serial correlation is common across countries.
For observed output growth rates from Canada and the United States, Table 2 reports the common feature statistics for two di erent speci cations. First, the test is performed on a rst order bivariate vector autoregression (VAR) of the output growth rates. 7 This speci cation is consistent with the non-cointegration of observed output levels documented in Table 1. Table 2 presents the estimated VAR coe cients of own and foreign lagged output growth rates and the p-value associated with the test statistic of the null hypothesis of common feature. Second, the test is performed using an error-correction model (VECM). The inclusion of the error-correction term Z yt in the bivariate representation is consistent with our IRBC model. Table 2 also presents the p-value associated with the null hypothesis of common feature for this speci cation. Table 2 shows that output growth from Canada and the United States are positively serially correlated. Although this does not appear in Table 2 , this serial correlation feature is signi cant at a 10 percent size. The common feature statistics provide con icting information. Using the VAR speci cation, the p-value is 0.15, such that the null hypothesis of common feature is not rejected. Using the VECM speci cation, however, the p-value is only 0.07, such that the common serial correlation feature is rejected at a 10 percent size.
For simulated output growth rates, Table 2 reports statistics for the same two specications. For comparison with the test on observed data series, Table 2 shows the average estimated coe cients of own and foreign lagged output growth rates from a rst order bivariate VAR. For both the single-good and non-market goods versions, simulated output growth rates are negatively serially correlated. Table 2 also reports a p-value which is computed as the proportion of simulated samples for which the test fails to reject the null hypothesis of common feature at a 10 percent size. 8 For both versions of the model and both speci cations, only 1 percent of all simulated samples have output growth series that are serially correlated and for which this feature is common across countries.
FIGURE 2 ABOUT HERE The negative serial correlation shown in Table 2 is depicted in Figure 2 . This Figure  shows the dynamic response of output growth rates to a positive market sector technology shock in country 1. In both versions of the model, output growth peaks at impact, dips below its steady state level in the next quarter, and then slowly returns to its steady state. This pattern produces a negative serial correlation.
To further understand the behaviour of output growth, it is useful to decompose it as the sum of the world stock of knowledge growth and of the stationary part of the output level growth:
This decomposition follows from the stationarity inducing transformation, where knowledge growth is g t+1 = H t+1 =H t and the stationary part of output is y i t = Y i t =H t . Figure 3 shows the response of ln(g t+1 ) to a positive market shock in country 1. In both versions of the model, the knowledge growth rate appears to be positively serially correlated process: it peaks and gradually decays. The evolution of world knowledge and world capital stocks depend on expected rates of returns. In both versions, expected rates of returns closely follow the autoregressive path of the technology shock. FIGURE 3 ABOUT HERE FIGURE 4 ABOUT HERE Figure 4 shows the response of ln(y i t ) to a positive market shock in country 1. For both versions, stationary output levels in both countries peak at impact and gradually decay, such that output growth rates are negatively serially correlated. The shock raises (expected) returns in the market sector of country 1, and engineers a reallocation of resources toward market production in country 1. Note that the shock is positively transmitted across countries via the market knowledge externality, such that the stationary part of output also increases in country 2, but by less. Recall that this reallocation toward market production in country 1 was depicted in Figure 1 . As in Figure 1 , the reallocation closely follows the rst order autoregressive path of the shock, and generates a negative serial correlation for the stationary output level growth rate. 9 Overall, the behaviour of the output growth rate is then the sum of a positively serially correlated world knowledge growth rate and a negatively serially correlated stationary output levels growth rate. Because the negative serial correlation of ln(y i t+1 =y i t ) is more sizable, output growth rates are negatively serially correlated.
These results suggest that simulated series from IRBC models fail to reproduce the serial correlation of output growth, because the reallocation of resources to the highest return location, country and sector, generates a negative serial correlation for output growth rates.
Conclusion
Observed international business cycles have both contemporaneous and persistence features. It is important to assess whether IRBC models can explain all of these features. This paper uses simulations to investigate the persistence properties of macroeconomic aggregates generated by single-good and non-market goods versions of a two-country real business cycle model with endogenous growth. The persistence properties analyzed are the cointegration of output and consumption levels across countries and the serial correlation of output growth.
First, simulated consumption and output levels replicate the appearance of noncointegration across countries found in observed series. This is due to de cient power of non-cointegration tests in modest samples and to size distortions of stationary tests for highly serially correlated series. Second, simulated output growth rates do not explain the observed positive serial correlation of output growth rates, because international and intersectoral reallocations of productive resources in response to technology shocks generate a negative serial correlation for output growth rates.
Future research in this area should be aimed at modeling propagation mechanisms that produce the observed serial correlation of output growth across countries. A promising avenue is the modeling of IRBC models with imperfect capital markets. These imperfections could explain the observed positive serial correlation by limiting the international reallocation of resources in response to technology shocks. is an ordinary least square residual. The value of the AEG statistic is the t-ratio associated with the null hypothesis of = 0. The distribution of the statistic can be found in Davidson and MacKinnon (1993) . Campbell and Perron (1991) argue that the choice of the lag length a ects both the size and the power of the AEG test. More speci cally, the AEG test tends to over-reject a true null hypothesis of a unit root when is too small and under-reject a false null when is too large. Because the analysis is focused on the power of this non-cointegration test, the number of lags is chosen by the Schwartz criterion (SC), a criterion which heavily penalizes long lag structures. However, qualitatively similar results are obtained using the Aikaike criterion.
The maximal eigenvalue test is used to assess the null hypothesis of non-cointegration between unit root processes. The test is developed by Johansen and Juselius (1990) . Consider the vector stochastic processŶ t , composed of the logarithm of output levels from both countries:Ŷ t = ln(Y 1 t ); ln(Y 2 t )] 0 . The unit root processes that formŶ t are non-cointegrated ifŶ t is di erence-stationary.
The test is performed using the following regression: where^ r is the r th eigenvalue of^ . IfŶ t contains the logarithm of output levels from both countries, two maximum eigenvalue statistics are computed. The rst statistic is computed from the smallest eigenvalue and is used to test thatŶ t contains at least one common trend. This rst statistic is never reported in the paper, because the series are all unit root processes. The second statistic is computed from the largest eigenvalue and is used to test thatŶ t contains two common trend, i.e. that the two processes that form Y t are non-cointegrated.
As in the AEG test, the lag length must be chosen carefully as it a ects both the size and the power of the maximal eigenvalue test (see Gregory, 1994, and Reimers, 1992) . The power of this test is a decreasing function of . To maximize power, is chosen via the Schwartz criterion, which heavily penalizes long lag structures.
In contrast with the previous tests, the KPSS statistic is used to tests the null hypothesis of level or trend stationarity of a time series. It can thus be used to test for cointegration between unit root processes. The test is developed in Kwiatkowski et al. (1992) The variance^ 2 is computed as^ 2 = T ?1 P T t=1 e 2 t +2T ?1 P l s=1 w(s; l) P l s=1 e t e t?s ; where w(s; l) = 1 ? s=(l + 1), l = integer (T=100) 1=4 ], and is a constant. Kwiatkowski et al. (1992) show that the size of the test is sensitive to the choice of . They argue that, for highly serially correlated series of , the test has considerable size distortions for small values of . In this paper, we set to the largest value considered in Kwiatkowski et al. (1992) : = 12.
B. Common Serial Correlation Feature Test
This appendix describes the common serial correlation feature test proposed by Engle and Kozicki (1993) and Vahid and Engle (1993) . A serial correlation feature is common if, rst, each individual series has a serial correlation feature, and if, second, a linear combination of these series does not have a serial correlation feature. The two steps of the common feature test are detailed below.
Step 1: Determine that serial correlation is present in each series. Consider the following regression:
g i yt = a + z t + t ; where g i yt is the output growth of country i, a is a constant, and the r-vector z t is the relevant past, which includes lagged output growth rates from both countries and, possibly, error correction terms. As in Vahid and Engle (1993) , the number of lagged output growth rate is chosen via the Aikaike criterion. In this step, the null hypothesis of no serial correlation, = 0, is tested. In its LM version, the test statistic is Step 2: Determine that the serial correlation is common to all series. This step tests whether there is a such that u t = g 1 yt ? g 2 yt is an innovation. Accordingly, is chosen to minimize the test statistic that corresponds to the null hypothesis of no serial correlation feature in u t : s(û) = min s(g 1 y ? g 2 y ): Engle and Kozicki (1993) 1 The model can also be specialized to a non-traded goods model. In this version, the nonmarket sector becomes a standard non-traded sector, and is included in national account aggregates using the appropriate relative price. This version of the model, however, generates results that are similar to the single-good version, and has therefore been omitted from the text. 2 To prevent divisions by 0, the parameters are set to = =N n =A n =0.0001. 3 As in Boileau (1996) , this international reallocation is responsible for a negative crosscountry correlation of employment and investment. 4 Before proceeding to cointegration tests, unit root tests were performed on observed and simulated series. The augmented Dickey-Fuller test did not reject the presence of a unit root in these series. 5 Gregory and Smith (1991) suggest such a measure as a mean to describe and evaluate simulated models. 6 Power is also a decreasing function of the number of lags included in the estimation. To maximize power, we use the Schwartz criterion, which heavily penalizes long lag structures, to select the lag length. Similar results, however, were obtained using the Aikaike criterion. 7 For all speci cations, the optimal lag length is chosen via the Aikaike criterion.
8 For these, the lag length is optimally chosen via the Aikaike criterion for each sample. 9 A similar conclusion is reached in Cogley and Nason (1995) for a multi-sector closed economy models. They show that the non-market sector RBC model of Benhabib, Rogerson, and Wright (1991) produces output growth rates that are negatively correlated, because of the reallocation of resources between market and non-market sectors. Note: For observed series, ct , MV , and^ are the statistic associated with the AEG, the maximal eigenvalue, and KPSS tests. The critical values at a 10 percent size are -3.50 for ct , 12.78 for MV , and 0.347 for^ . For simulated series, p is the proportion of simulated samples for which the null hypothesis of non-cointegration is not rejected at a 10 percent size for the AEG and maximal eigenvalue tests, and the proportion of simulated samples for which the null hypothesis of stationarity is rejected at a 10 percent size for the KPSS test. This proportion is computed as the average over R=1000 simulations of T periods. Note: For each series, corresponds to the estimated coe cients in a rst order bivariate VAR of output growth rates from each country. For the common feature test, the p-value corresponds to the null hypothesis of common feature for observed series and the proportion of samples for which the test statistic fails to reject the null hypothesis of a common feature at a 10 percent size for simulated series. VAR and VECM denote the common feature p-values based on a speci cation without an error-correction term and with an error-correction term. For both speci cations, the lag length is chosen optimally using the Aikaike criterion. Simulated series statistics are the average over R=1000 simulations of T=143 periods.
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